Reversible dimerization of EGFR revealed by single-molecule fluorescence imaging using quantum dots.
The current work explores intermolecular interactions involved in the lateral propagation of cell-signaling by epidermal growth factor receptors (EGFRs). Activation of EGFRs by binding an EGF ligand in the extracellular domain of the EGFR and subsequent dimerization of the EGFR initiates cell-signaling. We investigated interactions between EGFRs in living cells by using single-molecule microscopy, Förster resonance energy transfer (FRET), and atomic force microscopy. By analyzing time-correlated intensity and propagation trajectories of quantum dot (QD)-labeled EGFR single molecules, we found that signaling dimers of EGFR [(EGF-EGFR)(2)] are continuously formed in cell membrane through reversible association of heterodimers [EGF(EGFR)(2)]. Also, we found that the lateral propagation of EGFR activation takes place through transient association of a heterodimer with predimers [(EGFR)(2)]. We varified the transient association between activated EGFR and predimers using FRET from QD-labeled heterodimers to Cy5-labeled predimers and correlated topography and fluorescence imaging. Without extended single-molecule fluorescence imaging and by using bio-conjugated QDs, reversible receptor dimerization in the lateral activation of EGFR remained obscured.